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1 
This invention relates to rocket launchers and 
particularly to devices adapted to launch rockets 
from aircraft. 
An object of the invention is fo provide a rocket 
launcher capable of autcmatic or semi-automatic 
operation OEnd which will permit firing of a hum- 
ber of rockets in rapid succession. 
Another object of the in:]ention is to provide a 
rocker laancher for aircraft which may be re- 
loaded in flight. 
Still another object of the invention is the pro- 
vision of a rocket launcher of light construction 
in whlch most of the comportent parts will hOt be 
required to be maintai-e, bet,een close mechani- 
cal tolerances. 
In order that the hvention may be clearly 
unders£ood, reference is ruade o the accompany- 
ing speciflcation and to the drawings in wb_lch 
there is illustrated one form of a rocket launcher 
ruade in accordance with tSe invention. 
Fig. 1 is an end elevational view of a preferred 
embodiment of a rocket launcher of the present 
tuvention. The exhaust chamber is shown in sec- 
tion. 
Fig. 2 is an isomeric view of the rocket launch- 
er illnstrated in Fig. 1. 
Fig. 3 is a cross-sectional view taken along line 
 of Fig. 2, and shows additionally the man- 
ner in which the rockets .are .accommodated in 
tlae magazine and firing cradle, the cradle being 
rocked from the position shown in Flg. 2. 
Fig. 4 is similar to Fig. 3, but shows the 12ring 
cradle rotated through 120 ° from it pos!tion in 
]Ig. 3, i. e. in the position shown in Fig. 2. In 
 .view a rocker compartment is in loading po- 
sition and receiving a rocker from the mag aztne. 
Fig. 5 is a longitudinal sectional view taken 
along line 5--5 of Fig. 2. 
Fig. 6 is a diagram illustrating the action of the 
tralsfer valves. 
.P,ferring now particularly to Figs. 1, 2, apd 3, 
_ _there is shown a firing cradle I O pivota!ly mounJ- 
ed upon it axial shaft ! ! adjacent a magazine 
! . Cradle I is p'eferably of open construction 
and generally cylindrical in appearance, and its 
construction includes longitudinal partitions I$ 
and $' fixed to shaft I! and .extending radially 
therefrom, and end-plates  and I .which are 
flxed to the partitions by any convenient means, 
as by elding or brazmg; rods IT are fixed af 
thelr ends to the end-plates ánd are supported 
therebetween. Guide railsi$, fixed to .paititions 
$, .guide the projectiles 9 as they .ênter the 
.cradle .l{} and assure proper positioningóf the 
projectfles in the cradle. Movable rails ,piv0t- 

2 
ally supp0rted in brackets 21, are biased out- 
wardly by springs 22, and serve as detents 
prev_ent inad-«ertçnt withdrawal of a rocker from 
the cradle. Recesses 2 in g]ide rails  receive 
5 the rails 29 when tl,ey are depresed bya rocket 
in the cradle loading olers.tion. Perforations 24 
in end-plate  oeear) pro«ide a escape for gases 
produc.ed by combustion oî the rocker propellant. 
End=plate t, (f0rward) h..s two perforations 26 
10 t0 peTnit pssage of the rocker from the cradle 
to a barre! 2L The compartments 28 and 2' 
defined by partitions 3 and i3' bave open sidês 
and are adapted to receive projectiles and posi- 
tion them for firing, as stated above. Compart- 
15 ment 29, on the other hand, defined by the parti- 
tions $ and a barrier raff 3}, is hot adapted to 
receive projectiles but to act as a switch in direct- 
ing projectfles from the magazine alternately to 
the compartments 2 and 2'. 
20 Oscillation of the cradle l0 is effected hydrau- 
lically through the agency of opposing cylinders 
l, $', a rack 32 and a quadrant 33 constantly 
meshed with the rack. lack 32 is carried by a 
piston rod 34 intermediate the pistons, as 5, in 
25 the cylinders  and 3' and is movable in re- 
sponse .to hydraulic pressure differentials between 
the cylinders. 
leeding the projectiles fom the magazine to 
the firing cradle is accomplished in part by a 
30 number of pawl_s $6 carried by slides T in the 
magazin.e walls. The pawls 36 are mounted on 
pivots _$ and biased outwardly of the slides 3 
by springs 39, the degree of outward rotation be- 
ing limited as desired by projections 40 on the 
35 pawls. Pawls 4, carried in slides 42 and also 
biased outwardly of the slides, are the agency by 
which the projectiles are fed dtrectly into the- tir- 
ing cradle (see Fig. 4). Slids 42 follow grooves 
$ in trie magazine walls. 
4O A number  of stationary pawls 44 carried in 
channels 4.6 in the magazine walls are piv0tally 
mounted andbiased outwardly of the channels in 
the sanie manner and to substantially the saine 
degree as pawls 36. 
45 The purpose of pawls 44 is to hold the projec- 
tfles in the advanced position to which they are 
moved by pawls 36, while the latter return past 
the projectiles to the position in which they will 
again be in feeding engagement with the pro- 
5O jectiles. 
Attached rigidly to the exterior wal!s of the 
magazine ! 2 are a number of hydraulic cylinders 
T containing pistons 8. Angular extensions 9 
of .the pistons are fixed to the s]ides , open/ngs 
55 5{} in the magazine walls being provided for this 
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purpose. Thus, movement of the slides 37 is de- 
pendent upon movement of the pistons 8 under 
hydraulic pressure or under the restoring force 
of springs 5. Similarly, pistons 52 ofcylinders 
53 control the movement of slides 42 to vhich 
they are pivotally attached. 
The hydraulic system used to actuate the vari- 
ous piston described above may be served from 
any convenient pressure source (hot shown) in- 
cluding the hydraulic system of the carrying craft. 
A line 54 from this pressure source conducts the 
fluid to a control valve 58, preferably electrically 
operated. The control valve bas two working 
lines 57 and 57' and an exhaust line 58, and is 
designed to supply fluid pressure to only one at a 
rime of the lines 57 and 57' while connecting the 
"0ther to the exhaust line 58. 
It will be seen that the hydraulic system con- 
tains two identical branches---one actuating the 
pistons, switches, and valves on the starboard 
side, the other actuating those on the port side. 
Therefore, for purposes of simplicity, only the 
starboard branch will .be described, and it will 
be understood that the reference numerals 
assigned to the starboard branch will be primed 
and used to denote corresponding parts of the 
port branch. 
One branch in line 57 is line59 which is con- 
nected to cylinder 53 through a flexible pipe 85. 
Within line 59 is a check valve 51 to permit fiuid 
flow only in the direction of valve 55. Lines 52 
and 53 are connected to line 59 at opposite sides 
of the check valve 51 and are in turn connected 
to each other through valve 54. Valve 54 is 
normally closed but may be opened by depressing 
an exterior plunger 55 which is biased outwardly 
from the valve. An adjustable screw 57 on 
angular extension 49 is aligned with plunger 56 
and adapted to depress it when piston 48 is 
extended. 
Another valve 68 is connected to line 57 
through line 59. Valve 58 is normally closed and 
therefore will not permit the flow of fluid from 
line 59 to line 75 until the lever 71 is actuated 
by an adjustable screw 72 carried by rack 32. 
A transfer valve 73 normally conducts fluid from 
line 75 to line 74 and thence to cylinder 47. 
However, when the lever 75 on valve 73 is de- 
pressed by an adjustable screw 77 on lower slide 
piston 42, fluid flow between lines 75 and 74 is 
stopped and line 74 is then connected with ex- 
haust line 78. Transfer valve 73, among others, 
is illustrated in Fig. 6. The remalning length of 
line 57 supplies hydraulic pressure to the rack 
cylinder 31 as shown. 
Solenoids 79, having plungers 80 and carried 
by a rigid portion 81 of the launcher structure 
are connected with an electrical operating switch 
by any convenient means (not shown) and, by 
engagement with recesses 82 in barrier rail 35, 
lock the firing cradle 15 in proper position for 
firing. Plunger 85 is so timed in the firing oper- 
ation as to be withdrawn when the rotation of 
cradle 15 is pending. 
A pair of movable ralls 83 rotatably attached 
to shafta 84 by arms 8G and collars 87 are biased 
toward the center of the magazine by springs 88 
and serve to retain the last projectile in proper 
alignment with the cradle for feeding thereinto. 
Rafls 83 are retractable into the magazine walls 
when the magazine contains two or more pro- 
jectiles. 
Operation of the rocker launcher will be initi- 
ated by energizing, as by actuating a firing 
switch, the electrical circuit contalning the elec- 
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trically operated control valve 55. Simultane- 
ously, the rocker in firing position (in compart- 
ment 28) is fired and solenoid plunger 80 is re- 
moved from recess 82. Operation of valve 55 
5 conducts hydraulic fluid under pressure to one 
of the working lines, for example 57, the remain- 
ing worMng line 57' at the saine rime being 
connected with exhaust line 58. Pressure in 
starboard rack cylinder 31 forces rack 32 to the 
10 left, (see '(Fig. 1) rotating quadrant 33, shaft II 
and flring cradle 5 in a counterclockwise direc- 
tion. Rocker compartment 25' is thus rotated 
to the position in which ifs rocket 9 is in align- 
ment with the barrel 27, (see Fig. 4). At the 
15 saine time, solenoid plunger 55 drops into recess 
52 of the barrier rail 35 thereby preserving align- 
ment of the flring cradle with the barrel until 
the rocker in the firing position is fired. Firing 
cradle 5 is thus brought into the position de- 
20 picted in Fig. 4 in which the rocket compartment 
25, now empty, is in the loading position adja- 
cent magazine  2. 
When the rack 32 approaches the end of its 
travel to the left, adjustable screw 72 engages 
25 the lever 7  of valve G5 thereby opening the valve. 
Hydraulic fluid under pressure is then permitted 
to pass through valve 5 and into line 75. Trans- 
fer valve 73 normally connects line 70 with line 
74, and the pressure in line 75 is therefore trans- 
30 mitted directly to cylinder 47 to displace piston 
4, agalnst the pressure of spring 5: untfl ad- 
justable screw 7 depresses plunger 6G of valve 
54. Since the slide 37 is mechanically flxed to 
the angular extension 40 of piston 45, as previ- 
35 ously described, the slide and "he pawls 35 
mounted thereto are displaced in the direction 
of the flring cradle causing the projectile adja- 
cent the firing cradle partially to enter the latter. 
When the entering projectile is in this position, 
40 paw1.3 has reached the end of ira feeding stroke 
and pawl 4 moves outwardly from ira slide 42 
under its spring bias into feeding engagement 
with the projectile. Depression of valve pluflger 
 by contact with the adjustable screw G7 opens 
45 valve 54 permitting hydraulic fiuid under pres- 
sure to pass through lines 59 and 2, valve 4, 
line $3 and flex.ble pipe 5 into cylinder 53 forc- 
ing piston 52, and therefore pawl 4 , in a feeding 
direction by which the entering projectile is posi- 
50 tioned snugly within the firing compartment 25. 
Dentent rail 25 is depressed agalnst the biasing 
pressure of spring 22 into recess 23 by the enter- 
ing projectile, but immediately the projectile has 
become seated between guide rail 5 and support- 
55 ing rod 7, detent rail 25 swings out of ira recess 
to engage the projectile and thereby to prevent 
inadvertent withdrawal thereof. 
Upon reaching the limit of its feeding stroke 
the adjustable screw 77 on piston 52 displaces the 
60 lever 7G of transfer valve 73 closing the connec- 
tion between lines 75 and 74 and opening the 
connection between line 74 and the exhaust line 
75. This removes the hydraulic pressure from 
cylinder 47 and the piston  45 thereof is restored 
65 to its initial retracted position under the restor- 
ing force of spring 5 thereby forcing hydraulic 
fluid from cylinder 47 through line 74and 
through the transfer valve 73 into exhaust line 
75. With the removal of the pressure of adjust- 
70 able screw 7 on valve plunger  the latter again 
moves into its closing position. When the 
launcher is next flred and line 57 is connected 
directly to the exhaust line 55 through valve 56, 
cylinder 53 is emptied by expansion of its spring 
5 behind piston .52. 



Whe invetion herein decribed may be manu- 
faetuzed and used by or for the Government of 
tbe Unid States of America for governmental 
 without the payment of any royalties 
thereon or therefor. 
I. A rocket launcher comprising a magazine 
for proJectlles, a flring chamber pivotally mount- 
 d adjacent said magazine, means for imparting 
oe¢Jnatory motion to said flrlng chamber, feed- 
in means includil a carrier slidably mounted 
fee rectprocatir motion in the magazine, aflrst 
glup of pawls pivotally mounted in said carrier, 
a lide carried by the magazine adjacent said tir- 
in chamber and movable from an initial posi- 
tion in the magazine to an advanced position 
within the flring chamber, and positioning means 
including a second group of pawls pivotally 
mounted on said slide; the ¢ombination of a flrst 
dlplactng means for moving said flrst group of 
pawls, a second displacing mear for moving sald 
second group of paw]s, means for delaying opera- 
tion of said second displacing means until said 
flrst diplacing means has reached a predeter- 
mlned position, and means operative when said 
Dd displacing means reaches a predeter- 
mlned position to release said flrst displacing 
means for movement to its initial position. 
 In a rocker launcher the combination of a 
 saL'aze for projectlles, a flring chamber piv- 
otally mounted adjacent said magazine, a flrst 
feeding means for said projectiles including a 
carrier slidably mounted for reciprocating motion 
l the magazine, a flrst group of pawls pivotally 
mounted in said carrier, a slide carried by said 
magazine adjacent said flring chamber, a sec- 
ond feeding means for said projectile including 
a second group of paw]s pivotally mounted on 
sald slide, projectile retaining means including 
a thlrd group of pawls pivotally mounted on a 
stationary portion of said magazine, a flrst dis- 
placing means for moving said flrst group of 
paw]s, a second displacing means for moving said 
second group of paw]s, means for delaying opera- 
tion of said second displacing means until said 
flrst dtsplacing means has reached a predeter- 
mined advanced position, means operative when 
sald second displacing means reaches a prede- 
termined advanced position to release said flrst 
displacing means for movement to its initial posi- 
tion, and means for imparting oscillatory motion 
to said flrlng chamber comprising a toothed 
quadrant flxed to one end of said flring cham- 
ber and coaxial therewith, a rack meshed with 
satd quadrant, and displacing means for moving 
said rack laterally in said quadrant. 
3. A rocker launcher in accordance with claire 
2 in which means ts provided to delay feeding 
operation of said flrst feeding means until said 
rack bas reached a predetermtned position with 
respect fo said quadrant, whereby said flring 
chamber ts properly positioned fo receive a pro- 
jectfle from said magazine. 
4. In a rocker launcher the combination of a 
magazine for proJectlles, a flring chamber piv- 
otally mounted adjacent said magazine, a flrst 
feedlng means for said projectfles including pawls 
pivotally mounted in a carrier slidably mounted 
for reciprocating motion in the magazine, a flrst 
group of pawls pivotally mounted in said carrier, 
a alide carried by said magazine adjacent said 
flring chamber, a second feeding means for said 
projectiles including a second group of paw]s 
pivotally mounted on said slide, projectile retain- 

ing means including a third group of paw]s lIv- 
otally mounted on a statiorutry portion of said 
magazine, a flrst hydraulic displacing means for 
moving said flrst group of pawls, a second hy- 
5 draulic displacing means for moving ssid second 
group of pawls, a flrst valve operable to prevent 
hydraulic pressure from reaching said second 
hydraulic displacing means until said flrst hy- 
draulic dislacing means reaches a predetermlned 
10 advanced position, a second valve, a third valve 
interposed between a source of hydraulic pres- 
sure and said second valve and normally closed 
to prevent hydraulic pressure from reaching 
said second valve, a toothed quadrant flxed 
15 fo one end of said flring chamber and coaxial 
therewith, a rack meshed with said quadrant, 
and a third hydraulic displacing means for 
moving said rack laterlly in said quadrant, 
said third valve belng constructed and arranged 
0 to open when said rack reaches a predetermined 
advanced position whereby hydraulic fluid under 
pressure is conducted fo said second valve, said 
second valve being constructed and arranged 
normally to connect said tird valve with said 
95 flrst hydraulic displacing meRns but operble 
when said second hydraulic displacing means bas 
reached a predetermined advanced position to 
connect said first hydraulic displacing means fo 
hydraullc exhaust. 
0 5. A rocker launcher comprising a magazine 
for containing a plurality of iongitudinlly super- 
imposed projectiles, a flring chRmber pivotally 
mounted about an axis parallel fo the longitu- 
dinl alignment of said projectiles and adjacent 
 said magazine, means for imparting oscilltory 
motion fo said flring chamber, said flring cham- 
ber being divided longitudinally into a plurality 
of similar chambers for alternately receiving said 
projectiles from said magazine as each of said 
4o chambers moves between a ioading position and 
a firing position, reciprocable conveyor means 
slidably mounted in said magazine for guid- 
ing and feeding said projectiles from the maga- 
zine fo the firing chamber, said conveyor means 
45 including a carrier slidably mounted for re- 
ciprocating motion in the .magazine, a flrst 
group of pawis pivotally mounted in said car- 
rier, a second group of pawls pivotally mounted 
in a rigid portion of said magazine, a slide 
50 carried by the magazine adjacent said lïring 
chamber and movable from an initial position in 
the magazine to an advanced position within the 
ring chamber, and a third group of pawls piv- 
otally mounted on said slide all of said pawls 
55 being biased inwardly of said magazine for en- 
gagement with said projectiles but depressible to 
a position flush with the sides of the magazine, 
said flrst group of pawls being adapted to more 
the projectiles toward the lïring chamber, said 
60 second group of pawls being adapted to hold the 
projectiles against counter-movement within the 
magazine, and said third group of pawls being 
adapted to conduct the projectiles from the maga- 
zine to a position of rest within the flring cham- 
65 ber. 
6. A rocker launcher comprising a magazine 
for containing a plurality of longitudinally super- 
imposed projectiles, a flring chamber comprising 
a cradle member of substantially open construc- 
70 tion, end pieces for reinforcing the cradle, a pair 
of chambers adapted to alternately receive pro- 
jectiles from said magazine as each of said cham- 
bers moves between a loading position and a tir- 
ing position, a shaft extending longitudinally 
75 through thu cradlu and coaxial therewith and 
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7 
adapted pivotally to support the cradle adja- 
cent .the magazine, a plurality of radial partitions 
flxed to said shaft and to said end pieces to 
inforce the cradle further and to deflne said 
chambersÆ a plurality of rods carried by said end 
pieces and longitudinally disposed in said cham- 
bers for positioning the projectiles in the cham- 
bers, a guide rail in each of said chambers car- 
ried by one of the adjacent partitions thereof for 
guidingprojectiles entering the chambers, a piv- 
otally mounted pawl on each of said adjacent 
partitions biased awaY from said adjacent parti- 
tions but depressible within a recess in said 
guide rails by a projectile entering the chamber, 
said pawls adapted fo swing outwardly of the 
partitions to prevent withdrawal of a projectile 
carried by the firing chamber, means ïor impart- 
ing oscfllatory motion to said flring chamber, 
said flring chamber being divided longitudinally 
into a plurality of simflar chambers for alter- 
nately receiving said projectiles from said maga- 
zine s each of said chambers moves between a 
 loading position and a firing position, and recip- 
rocable conveyor means slidably mounted in said 
magazine for guiding and feeding said projectiles 
from the magazine to the flring chamber. 
7. A rocket launcher comprising a magazine 
for containing a plurality of longitudinally super- 
imposed projectiles, a flring chamber pivotally 
mounted about an axis parallel to the longitudi- 
nal alignment of said projectfles .and adjacent 
said magazine, said firing chamber being divided 
longitudinally into a plurality of simllar cham- 
bers for alternately receiving said projectfles 
from said magazine as each of said chambers 

8 
moves between a loading position and a flring 
position, and riciprocable conveyor means slid- 
ably mounted in said magazini for guiding and 
feeding said projectiles from the magazine to the 
5 firing chamber, nd means for imparting oscil- 
latory motion to said flring chamber, said means 
comprising a toothed quadrant xed to. one end 
of said firing chamber, and coaxial therewith, a 
rack meshed with said quadrant, a rod extending 
10 from each end of said rack terminating in a pis- 
ton, a cylinder for each piston flxed fo a sta- 
tionary portion of the rocket launcher structure, 
said cylinders being adapted alternately to 
ceive hydrau]ic fluid pressure whereby the rack 
15 is caused to reciprocate between the cylinders 
and impart rotary motion to said quadrant. 
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